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(54) Title: METHOD OF SCREENING MODIFIED ANTIBODY HAVING AGONISTIC ACTIVITY 



(57) Abstract: Antihuman Mpl antibodies are produced. Using three antibodies showing high binding activity among them, single- 
stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-Hke agonistic activities of the 
antihuman Mpl antibodies and the antihuman Mpl- single stranded antibodies are evaluated. As a result, it is found out that the 
\^ antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl- single stranded antibodies show an agonistic activity. 
The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 
having an antigen-binding activity and then measure the agonistic activity. 
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mx^^t^x.hf\.xm.^(Dx.^fi:UW-^Mmir^^(Dnmtfyfi:^i:7v—^i^i:f^ 
mti^'^-^fix^^^o 

[0004] %^(DT::^=^^h^m:m'r^^mjiW-(D:7.^^)—:=.>'^n.^ m^. (D^mtM^ 

[0005] #fF:icmi:ia^<i^r?l^02/33072-^ 



wo 2005/056602 



2 



PCT/JP2004/018499 



#fF^m2 : IS^<2^^^02/33073-S- 

##fFJtfi^l:EUiott S^>^, J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 

[0006] :^mmi^^<Dx^f-muKm^xM^tifdb<Dx-^^. ^(d @ mit. r^f^^^h^stt 

[0008] ;2^isgg#^>{*. w:i^<D^mmmm^xi^T=i^^y^hmm^m7^^h^. ^mm^r 

=i^^:^hm^^^\^x\^f£\^^m,i^xh.^m^i&i^^itt^t^(D^m^ir:5^tK^ 
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t^^-^mxh^^t^^mi.fz.o 

[0009] o^«9. ^#:^afe^i-§ttii;iT^'^^h^tt^aij^b. ^(DNF.-^-er^i'^^^h^sti^s 
^'^mxh^fc(D{z.Mu ^i^(D^mma-iT=^=-:^hi[^^^mmt\^x^i$i^m^ 

[0010] i-^^;b-^;*:^9g{*T=f:=^;??>h^#:oD;^i^y— J;^9*#:fi^^c:^i. 
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[I] j^T(^x©^-^tf. T=^^^hi7iW-(D^i:^v-^>^Jjm. 
(b) (a)-T?«$R$tL/c^^^gs:^«x@. 

[6] [1] - [5] (D\^'rti^^i^mm(D:^micxmhn±mi^^ 

(a) ^f*(D|^^?gtt^Mfeb. |§^^tt^#i-^^#:^ig^i-^X@. 

(b) (a)'e«R$tbfc^#:^8Sc^«X@. 

(c) (b)(D8fe^^#:(DT:^^;:^h^tt^il!l^U. T:^'::^>^h^tt^^-t-§^#:^«^-r 
§X@^ 

(d) (c)-e3l^$^^fc^^^:=t— Ki-^DNA^-^tp-^^iJ^-^^^^JJSt^aSAi-SX 
@. 

(e) (.d)(Dm^mm^mir:5XM 

[9] i&^7^^^t^m^^sc(Fv)2X:h^^t^Wmtir^. [8] t;itE«(Diiit;^fe. 

[II] ^mm^m±Kmm.ir^^:^^<^Mi^Mir^^i$iXh^^t^^mtir^. 

[7] - [10] (Dv ^•m^^i^mm(DmM:}jm. 
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[12] &^T(DTM^^t^T=f^^h^i^(D:^i:^V—^:y^JjmX-h<^X^ ia)(DXM<D 

[0011] mi\-^mi}iW-sc{¥y)2(DY^umwk^'rmx^^. 

"y^Xh^o VA130 sc(Fv)2mM^a^^mV±o 

[El3]BaF3-human Mpl^m^^fcVA130^i^(DT=f==.y^hm^WiS5(D'^^^^ir^9 

[0013] Mi^^^<D^i^M'^^tt»jSL. ijimM^mm:m^ 
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[0016] i&^^^t^m^. ^M^mwhole antibody, mx.i^vfhole IgG#)<D— 

(VH) Xi^XRXfmm.'^mmi^ (VD ^/u-ev ^;6W*bV \ VH^fcfiVL<Z)T 

[0017] ^#:if>H-cO^#:^(|^b-Cf*. Fab. Fab\ F(ab')2. Fvm^mif^^t^^X^^o 
[0018] i&^^^t^i$^(DMci^mtVXn. mx-i-i. Fab, Fab\ F(ab')2. Fv, scFv (i^^^i^/V 
^ai^^^Fv) , Diabody, sc(Fv)2Jfe^'^#(f Sri!^5-t?^:5^5^ 0^b<f*DiabodyXf* 

sc(Fv)2^^fe«9. #(^0*u<}*sc(Fv)2-es>§o j;5^ceiS^^^bfei#:«. 

[0019] Diabody}*. RT^^^ir Rl^^^^y #-ej^'^Lfc:7^^y>'h (Fr|x.}i. scFv 

(P.HoUiger et al., Proc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993), EP404097~^, 
W093/11161-^, Johnson et al., Method in Enzymology, 203, 88-98, (1991), 
HoUiger et al., Protein Engineering, 9, 299-305, (1996), Perisic et al.. Structure, 2, 
1217-1226, (1994), John et al., Protein Engineering, 12(7), 597-604, (1999), 
HoUiger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993), Atwell et al., 
Mol.lmmunol. 33, 1301-1312, (1996))o 

[0020] sc(Fv)2f*, 2^(Dmm'nmmi^Rxf2-D(Dmmnmmi^^v>tr—mx^^\^^ 

—^m^V^:f^VKl.fc^i^Xh^ (Hudson et al, J Immunol. Methods 1999; 231: 
177-189) , 2-D<DsciFv)^])>':fy—Xl^^ir^^tm^X^i'fMir^^t^^pS 
mXh^o 

[0021] i^^^ti^2-D(Dmm.'^mnmt2-D(Dmm'^^mm<Dmm\^m^mm^ti'r. 
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[ VL] y i^ti — [ VH] y — [ VH] "^y^ti— [ vl] 
[VH] y [VL] y [VL] T-y^— [VH] 

[VH] y >';57— [VH] T^iJ— [VL] y^-;^— [VL] 

[VH] y [VL] y ^;?7— [vh] y [vl] 

[VL] y ^;^7— [VL] y >';f7— [VH] T^iJ— [VH] 
[VL] y [VH] ^^iJ— [VL] y [VH] 
[0022] ^W^n \C^\ ^T{*. [VH] y^-fJ— [VL] y>-;^— [VH] ^^iJ— [VL] (DlBg^WT 

§sc(Fv)2;5W*bV\ 

[0023] it^^X#t;iJ;«9^Ab#^ft#o-<:/^Ky^;(7-> Xfi-B^^^ft:^ 

i^y>';&— (^JX.{i^ Protein Engineering, 9(3), 299-305, 1996#M) fi^^^^tv^y^' 

[0024] ;^^^0j!^^*5V^-C0*Uv^y:/;^— (*-<:7°^Ky>^;&— -efe^o -<:7°^Ky>-;&— <Z);g 

1— iooT5:y^. 0*L<{*5-3OT5y^. m\c^^\^<m2—\^r^JW.m^\^ 
. i5T5y^)-efe5o 

[0025] -<:/^Ky^;(7— (DT^y^iB^iJ^bTJ*. m^\i. \>xr(r)Xdf^W\\^m~f^^}if>^ 

Ser 

GlySer 

Gly • Gly • Ser 

Ser'GlyGly 

Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0026] ^mt^m]}^:^- i^t^mmm) it. ^:f^V(Dmmi^m'Bm\^^htix\^ ^^mm 

N-tKn^i/;7!.:^iyW3:K(NHS)i^><.i^i/W5i^/v;^^w— b(DSS), tf 
(;5?>7V/}N;^i^v/W5:v'/v);^^i/— b (bs^) , (;^i^>'W5:v'/v:/nt°:;i-;^ 
— h) (DSP) ^ iy^::t}f^{:^/pyi^:^^-y>4^iy/^:fti\f:t^--~h) (DTSSP) , n^^i^^ 

(egs), rc^w^i^^y^— 

(BSOCOES) . « [2- (y^/Vyi^y^^iy>4^V:t^iy^/^ 

[0027] ^w-my\^\tW:^^\\:mm:n^\^\t. ^w-^mm. m^\^. ^-^lyi^ 

X.\S.^ Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#M)o 

[0028] =arp<^^#:f*. w^mim s ^(Dum^u^^f^^x^u^fi^^w^x-m . 
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[0029] Wt^m-i. (reshaped) }lh^W^th^^tl. fchi^^^<7?l«?L«]i^. 

^!JX.{^-^'>;^^^C0^SM'I4^SIM^(CDR; complementarity determining region)^ 

^>^b^L■rV^6(g}:#|#fFmM<i^^#-^EP 125023-^<i^#. wo 96/02576-^<2j## 
[0030] ^r>:5^^#:(DCDR^fch^7Lf*(^:7W— i^y— i:^fM^(framework region; 

— A!7— i5^'g:^(DT5:y^^gi^L-Ofe>J;V^(Sato, K.etal., CancerRes. (1993)53, 

851-856) o 

[0031] ^?^=7^w-i^x:^^vim.w-(Dcmm^\-i. ^v^Pf(D^<Dt>mm^f\^. m^unmx 

f*. C Y K C y 2, C Y 3, C 7 4^, hmX^C k.CX ^^^-t^^Ltifi-^^^o 

[0032] ^W'K^(D^7^^^mw'r^^tKxy). ^w^^mmu ^m-t^^th'^mx-h^o 
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esc^a#T^*'^ll#^-^^-^btLTv^^ m^i-£. wooo/61739. woo2/3ii4o/<e^^) 

o 

[0034] tJ§oT. -BTrix.}*. fch^b^^^ce^(DT^/^BB^J^Mmbfc^#:. #a 

8fiC^^{*DiabodyX{*sc(Fv)2^i-6ri!^W*bV\ t^^oT. afe^tu<^Mi^^#: 
DiabodyXf*sc(Fv)2£A^-efe5ri!/5W*bV 

[0035] i^mm(D^mmm^^^m^mm^m'&^f\^^. }£(Dx.of^ijiw^^mwx^xhx.\^ 
mx.\t. mmM±.y.\-i.mm^\mu'r^^>^<^%^mf^^ti)^x^^. mm. 

mAijLn.mfkP^K^^'r^^i^^^^mtx^xn^ mK.\i^ ^^^^ mmmm^m. 

^mmmm^^m.^^^-^m\f^:Ltt^x^:6o 
[0036] ^m-w-tx^xn. m^u. m.^m^^m-w-^rv)—. -^^v^^iy^m-i^'7rv)— 

^S^#::7T5y— ^ m(7)^^i$i^TVJ—i^mir^^^i^tit^^mif^^tmx^^o 

^thh^mw^^rvj—KM-r^^^i^. Rxf^<Dwm^mi^xi^^mi(D^mm 

'^[Ix.fix Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part II''pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14., Ullrich 



wo 2005/056602 



10 



PCT/JP2004/018499 



A., et al. (1990) Cell, 61: 203-212.. Massagul J. (1992) Cell, 69: 1067-1070.. 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331.. Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396.. Fantl Wl., et al. (1993) Annu. Rev. 
Biochem., 62: 453-481.. Smith CA., et al. (1994) Cell, 76: 959-962.. Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234.. '^UM^^^W, ?MiJi^X#SlJfiH-^N>' 

K:/V:^v^y-xr^^H^^yN>'K:/5/:^^j(l994) mm^±,MM, B^)mi)mifhti 

-So 

[0037] ±m^m^^rvj—Kmi-^M.m^ti:^^i^tvxn. mK.\t^ \ihxn-^^:^^ 

y;^n/K3^^^(EPO)S:^#:. thXf*-^!>;^ffi)^^^n^-fiJMia^^(G-CSF)§:^ 

tbxf*-^'>;^Fit-3y;?f>'K^^^. iihxn-^^^^ik/bm^Mmmm^ (pdgf) ^ 

^i^. thXfi-^^^^^i?^— :7;nn:/(lFN)-a. iS^^#:. \ihxn'^':7^uy°^:y^ 

-io^^#:. }ihxi-i-r^y^^>:^v>mmMm^(.iGF)-i^mwi. thx^^-^-^^^eifiL 
jissu^jHT- (LiF) }ihxi^'^^:^^mi^^m^mm^ (cntf) ^mi^m^ 

'^!j^i~§:i^^S'e^^ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hO-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mC-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFN a/ ^R: Uze, G. et al. (1990) Cell 60, 225-234.^IJ«Novick, D. 
et al. (1994) Cell 77, 391-400.) o 
[0038] ^^^J.^)l'^^J^(D'^f|^b-Cf*. MHC class I^ig (HLA-A. HLA-B. HLA-C. 
HLA-E. HLA-F. HLA-G. HLA-H) . MHC class ll^lg (HLA-DR,-DQ,-DP) 

'mU^^^U<Dmt\^X\'±. -^[Ixitf . CDl. CD2. CDS. CD4. CD5. CD6. CD7. 
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CDS. CDIO. CDlla. CDllb. CDllc. CD13. CD14. CD15s. CD16. CD18. CD19. 
CD20, CD2K CD23, CD25, CD28, CD29, CD30. CD32, CD33, CD34, CD35, 
CD38, CD40, CD41a, CD41b, CD42a, CD42b, CD43, CD44, CD45, CD45RO, 
CD48. CD49a. CD49b. CD49c. CD49d. CD49e. CD49f. CD5K CD54. CD55. 
CD56, CD57, CD58, CD6K CD62E, CD62L, CD62P, CD64, CD69, CD7K CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl30Jfe^'^#tf §^ir^5-e#§„ 

[0039] ^mm(Dy^^v—=^i^^:^m^^\ ^-c. mK.\^^m^i^(Dmi!)^{}^t^^ ^m^fj:t^c 
[0040] :^mm(D:^^v—^>^:fjm(D0^v\^mm(D—-Dtvx. mm^i$^ti.xi&^^ 

^b$tl.TV^/^V^^;ft^#:^ffiV^, 3$C^(DX@t^*DV >-CiS^^^t: Diabody 

[0041] ^mm ic*3v T=i':::^;^b^tt^{*. mm^w^ir^^ticx^^ n^m^Rm^m 

^^^^^M^m^i^. vi^m^txm^m^tmi^. m^tmynmi^. mw^mi^. mm 

x^^^^K ^nh\^m^^n^Mxu^^^\ 
mx.it. mmmi^mm.<Dx^ imm.mm^mmi^r=^^::^hmi±mmir^:^m^ 

mmi^it^\:'X!i^m<DmMi^i3},^xm^KJt^^^ir^u.m^m\iL-xm^m^m^ 
u nhinfmytm^mm^T=f^:^m\^mmir:6^ti)^-^mxh^o 
[0043] T=^:=^:^hm^\^mm^^irmm> ^ mm^^j^^(D^mi^x^i¥mir^^t^^'^m 
x:h<o. mx.i-£. tjim^m^mmiy^^/\^^mir^^mwixh^m^iat. 
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m^U. G-CSF^^W-. mpl, neu, GM-CSF^^#:, EPO^^W-. c-kit, 

mf^^tit^-^^^o ^mw-^m^^^^mfkt\^x\t. mK.\i. BaF3. nfsgo. 

FDCP-K FDCP-2, CTLL-2, DA-l, KT-Z^^^-f^ZLtt^X^^o 

[0044] ^(Dm. T^^^-^mn^^mm-r^m^m^^^^n^mmtx^xi-i. se^^t>vx« 
%mi:Mitt,mm^mx^^m^^m^^:Lt^^x^^. mx.\t. ummmceVL free 

&ssay)(DmU. ^JiS^ (cell-based assay)(Dit^, mM^(DmU. ^W-^(DmU^^ 

\^^z.ti!fix^:^o umf^ni(Dmnt\^x\t. ^m^)^^^^:y^<^'^. dna. rna(d» 
*fc. ^>'x-?i^®(Dy>'^^k. iis^y v^^b. #»>fb. 3iEff#^. 

^ttt^mb. mmw^(Dmt. ^m(DmK !i^\^(Dmtm^m\^^^^t^^x^^. m 
^mnti^xit. ^m^i^^<^M. mm^m. m's^Mi^^-^^n. mRNA#Mv>§r 

t^^^x^^o Mm(Dmi[:ti.xu. ^mmRxfxxumm(Dm(Dmi\:.. m^&(D 

vx(Dm^\±x^—\&. ms^m&(Dmitm^m\^^^^t-d^x^^o ^fih(D^m(Dm. 
imm^TxcDmrnxmrnrr^^ihii^x^^o #i4(^^^btbTf*. i^ 
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[0045] :Ltih(D^mmmm\^ir:5:^mt\.xi^. mcmmi^^^<. m.^. m^. it 

h<Dm'&^mi~immm^t^xnm^xh^^ nm^m^^x^ m:Kmu^^:it7^^x 

^^mf^m^^xw\mir^^t:^^^^^^o MMmm-i. McMm:<Dmm\^}^^]^x^^>-^^ 
^ly^-f^t'cDmrnm^^m^^^x. m^m^m^BEAcoNmmm.mm:^'^:^^ 

^tih(Dnm:f7mi^. —^(Dm\-&:^mx2m^±(D^tiimm^nmi^xh^<. 
m^xhtiit. 2m&.±<Dm&^mmRxj^yx\t.mmi^xm&ir^^tKX'o^hK 

^mi^mm^y/^:tti?i—^xm\Mir^^t7^^x^^o 

ini^<Dmm'^^m^mmir;5^mt\.x. EusAmm^^^^^mm^&m) 

vy:^:^yr^-'^m(Dmmxmm^f^r:mjiW^^mi\\\^. zfu-v^^^-^^^-v 

txmmm^mm:nm'r^^t-b^x%^o 
[0047] ^mm-i.T:=i=^:^vm^^^ir^uw-(Dm:m.-^mh^fcm^'r^. ^mmn^ 
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[0048] :^mm(D^^^—t]^xii. f^!ix.{*\ ^^mm^m^t-T^m-^ia^. -<^^—^i^ 

mmm^i^. JMIOQ, DHS a . HBlOl, XLlBlue)7^.C^^-e^*i^iii|iS$*;k:*P^i- 

^^^—(DmtL^Xi^. MlSM^^i^—, pUC^-^i^^— . PBR322. pBluescript 
, pCR-Script7^Cif^5#tf ^tt^o cDNA01^y^'^^1:I— ^^-i^, m^mi^^n^tl. 
fcm^. ±m^l^^—(DmK. mK.it. pGEM-T, pDIRECT, pT7fj:^^^mifhtl^o 

i-±. mx.i-£. ±mmx<Dmm^n&3ti.f:im^i-i. ^^^—7!)^±mmxmm^ti^x 

5^ce_bfE#^^lto}S/?)^(c:. ^^^JM109. DH5 a . HBlOl, XLl-Bluef£H <D±mM 

lacZ:/t3^— (Ward^>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) , araBy°u^—i^— (Better^), Science (1988) 240, 1041-1043 ) , 
T7yvi^—^—fj:}f^moX\^^^tt^^'^^Xh^o :z.(DX^fj:^i!^i^—tl.X\t. _h 
IS^i?"^— CDto^e:pGEX-5X-l(y'T/^-^i>'T^tM)^ TQIAexpress systemj (^T^V 
^±M) ^ pEGFP, *fc{*pET(^(D^^, m^im RNA7Ky7<9— ^f^^^i.bTv^;5 
BL21;e)W*bV ^)/^^^;5S#tf btl.'So 

[0050] ^fc. -^i^iJ'— #y-<:r^K5>^><Z)fcJ?)(Dv'i/'^/HB^J^S'^m-CV ^Tt^J^v > 

o ^i^^<^M^m<Dfc^(Diy^^/vmmtL.xi^. ±mm<D^v^'^y^j>>Km.^^^ 

^m-a-s pelBv/^'^/VgB^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)^'Kffli- 

u—-yaiym^m\^^xn^^tib^x^^, 
[0051] :h:mm&<m::-h. mx.it. ^mm(D-<i^^—ti.xit. m%m<ii^^m(Dmm.^^^ 

— imK.it. pcDNAS (4^^\fhti^^^^±M)^. pEGF-BOS (Nucleic Acids. Res. 1990, 
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18(17),p5322). pEF . pCDM8) . ^AmSk^M(DmU^^^— (Mk.\-£^ 
Bac-to-BAC baculovairus expression system J (^:/=3BRLttM) ^ pBacPAKS) ^ 

}5\ pHSV. pMV. pAdexLcw)^Uhti^^/V::^^MCOm^^^^—ii^^]^it^ pZIPneo) 
^ mM^M(D^m.^^^—iM^i-£. rpichia Expression KitJ {4>ifhti^>^iM) . 
pNVlK SP-Q01)^^^m^M<Dm^^^^—(Mx.\^. PPL608, pKTH50) ^S^tf 

[0052] cHomm. cos^jj^, NiH3T3^s^#(Dij]i^^is-e(D^fa^ g mtL.fc.m^ia'i 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTR:/!^^— ^ EFl a -fn^—^ 
— (Mizushima^), Nucleic Acids Res. (1990) 18, 5322) , CVNZfxi^—'^—flE^W 

mM(.^-^^4^y^-y. G4i8;^^if) t^J;«9WJ-et§J:5^^m^J»'l4jtfe^)^*-rti.« 
$e>(c:^*LV\ i:bT{*. pMAM. pDR2. 

pBK-RSV. pBK-CMV. pOPRSV, pOPlS^^if^S^tf ^>tt5o 

@ ^^^^S8&^^«bfcCHO|fflJiMt;i^tb^^M«DHFRit 
^^^^^f (^Jx.(i. pCHOI/cC^)^^Ab. ^hhi/=ar-fe— h(MTX) l;iJ:«9 

^^^-z>^^^- (pcD/^^) -eji^®tem«;^fe:e)S#(f bti^So 

*fc. JKy:^—' ^l^^/V;?^. T-T=V!>^7V>^. !>v//-^t°n— 'S'!>^/V><>(BPV)^<DS 

(Ecogpt) m.^^. i^^}^^m^Mjmm (« jt^^^^^-^t^^ir^a^-e^^^ 
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^^tLX^m-r^^t^^'C^^o m.i^m^(Dfcl!b(Dm^^lt. m vitro*5j;mn vivo 
(DM^m^^^o in vitro(D0^^i!bT«. *^^Jia^^Sffl-rS0^^^1^^« 

[0055] mmms^^mmir^m-^. mK.i-£. mmms^. mn^ms^. *m^Ji^^#^^-fflv^ 
5r^;5s-e#5o fti^m^LTf*. m%mms^. mx.\i. choo. exp. Med. (1995) 

108, 945) , COS, 3T3, ^rcn— BHK(baby hamster kidney) , HeLa, Vero, 
MB^K Mx.i^T:7])tf'y:;t.:ff:j^7V^^m:Mk(Va]le, et al., Nature (1981) 291, 
338-340). fe^V^(*SiL*0Ji&^ Mx.it. Si9. Sf21. Tn5;0S^^>tLTV^§o :^^mK^ 
V^Tf*. CHO-DG44, CHO-DXBll, COST^Jia, BHK^W3i^-fflV^t>^^^o UJ^^JW 

[0056] ffi#JJMJiS^L-C . -gajX-f^ . cr^^^T"^ • ^/^1^J>s (Nicotiana tabacum) ft ^(DW(M 

Tf*. -^(IX-fi. i^5';^^5:-fe;^^(Saccharomyces)M^ -^(IX-fi. i^5/;^i:i5:-fe;:='^-fel/ 

trs^.^ (Saccharomyces cerevisiae), i^5'^tI^'fe^•^^•^(Saccharomyces pombe), 
^it^lS. MTOit. T;^^/V=¥/V;?^ (Aspergillus) -^^IX-f^. T>^^/V'^?/V>^-r^;^f— ( 

Aspergillus niger) ii^^hfVXiXi^^o 

MM (E. coU) . mx.it. JM109. DH5 a . HBlOl^^S^tf ^>tt. ^Offi. te^^^^^ 

[0057] *^&tC*5V^-C{mv^-e_hfS?t^m^i:f#i-6o g Wi!i-§DNAiC j;«9?f^«fe 
i^$ti./c?toJia^n vitro-ej0#i-§^^iz:J;«9. mmit. 

^-^^ev^^f5-i!^5-e#^o fti^naJiStDj^^lg^bT. mx.it. dmem, mem, 

RPMI1640, lMDM^^ffli-§r^;5S-e^;5„ ^(Dm. FBS, 4^il^i;SjfiL» (PCS) #(DjfiL 
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[0058] — in vivo-e#y^>^^K^0^$-iirs^^bT{*. -g^iix-fi. W}m^mm-r:6m^ 
[0059] mm^^m^^m^. m^mmm. m.^^m\^^m^m^-h^o m^mmmti^x 

-\r^\ :7'i5^. fc^;^v', -^^^^^ '>iy^fflV^;5^^;^5•T*^§(Vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) » BtfLSKji^^fflV^^J^-a^, h^^^^v^^i^ 

^^'^ti>DNAif>H'^-¥=¥(DK-^iiAL. r(DK^i[t<5Di-=¥-^#^i-'5o K^S^b 

it;!}n$-i^§/'ie) 3ll:*/^^>^h^^;^v'3i^5/^-^dsS(i'6g^b-CtiJ;V ^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) » 

[0060] ^fc. mm^b-Cf*. '0rr|x.fi;^;^=t^fflv>§^^;$s-e#^, ^4^^m\^^m^. i 6^ 

Kt-§DNA^#Ab/c^^=ar::^n«>^/V><.^;^-r=3l;i-!g^$-&§ri!(c:j;i9. 
^CO:^^=i(D#:?g:^^^>g6^<D^^^#§i^^S-e#;5(Susumu, M. et al.. Nature 
(1985) 315, 592-594) o 

[0061] -^ibK^ mm^^m-r^m^. m^\'f^^^=^^m\^^^tti^'^^^o ^^^=^^m\^^m 

Ab. :L<Z)"<i^^— ^T^'ti/^^7^y!>i^-:y;^:77'v/rc>^;^(Agrobacterium tumefaciens 

A (Nicotiana tabacum) ;2^i5'^^=t(D^J;i90fM<D^#:^#§ri:^S-e^§ ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) o 

[0062] z.fi\z.i:x>mhthfzMm'±. m^Mm^ipfdi±mm^ (j^w^^) ^^b^iiu mm 
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worn. mmmm. mm. ^^tm. sDs-^yT^y/vr^K^wm^^^ii], mn,^. 

[0063] ^n^V^'yy^—tl.xn.. mx.\tT^^=-'T^—^n^V^'y'7^—. 

n'^h^'7':74--^'A^^I,ft^tl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) „ W^i^^'^h 
^7^^—. '^[Jx.f^HPLC, FPLC#(Z)|t+@^P-^h^7:7^— ^fflV^T^T5^i:/55-et5 

^:yG-^=7J>>i)^mfhfl^o m^\t. :/n^-r>'A^ffiV^fc;^^A^bT. Hyper D, 
POROS, Sepharose F. F. {Vhs.rm&c\a)^f)^^\fhfl^o 

[0064] f^id. ^W(Dmumy.\tm%mm.'^f^^^^^<^m^mmm^i'^m-^^^^h[z.^ 

[0065] *fc. immn. «0j!<Z)^^y-^^^^;^?i^^:J;^9#^>^^5T=^'^^^?^tt^^-r 

^^^^mmmi^^^^x3\m^tifn^x(D^n^m^mt. mmti^x^mmmi^ 
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[0066] ur. mmmi^m^\^^x^^m^^KMci^m^m.mir^o 

[0067] ^i:hMpmi^(Di'^m 

ilti^^^fofCo ^;R:tbMpl cDNA (Palaciosb. Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCRt^j:f9±ii|i§b. pCHOI(Hirata^>, FEES Letter 1994; 
356:244-248)(Z)DHFRjt'fe^^ii.$|5'|iL^^*b. HEF-VH-gy l(Sato6>. Mol 
Immunol. 1994;31 :371-381)(DNeomycinji|-ttjt'fe^^^^$|5'6L^if Abfc^^^i^'i?' 
— pCOS2 Ki^vi^^>'i^V, pCOS2-hMplfiill?rfll^bfCo 
[0068] i^MLfc^-^^^— (20 m g)^PBSt^^?^L/cBaF3*fflJ5S(lxlO'cells/mL) (-M-^L. 

Gene Pulser =¥^-^5/ht^;!jPX.. Gene Pulser II (Bio-Rad^tM)^fflV^-C0.33kV, 950 /z 

BaF3^JiS^lng/mL '^^:^4>'^—^^^>3 (^T. mIL-3, Peprotech^fc^) , 500 ju 
g/mL Geneticin(Invitrogen|±M)^ 10% FBS(lnvitrogen^tM)^'^tPRPMI1640i:g^itfe( 
InvitrogenlfcM) KM^-XM^l.. ^ihMpm^BsFSmS^Wi^T. BaF3-human Mpl) 
^#^UfCo Mtk^i^. Ing/mL rhTPO(R&D|fcM), 10% FBS^tfRPMI1640j§i^&^ 

[0069] 1.2 Mpm'^CHOmMWcom^L 

Flow Cytometry^.mV^fc*§'a'?^t^fF#.m<50|fflJiS;^^#§fci?)^C. ^ftMplit^^ 
^^mi~6CHOrfflJiSt5fe(Dflj35t^^TofCo Cfe pCXN2(Niwab. Gene 1991; 108 
: 193-199)(DHindlII§|3{i{;ipCH01(DDHFRjt^^|§m§l3^^if ALT. 
— pCXND3^f^Ml-f-o pCOS2-hMplfulU pCOS2-monkeyMplfulI*D j;t>^ 
pCOS2-mouseMplfiill^^Mt;ib-C. His-tagia?lJ^t?Primer^ffl V ^■rPCR^CJ;^9ii 
tSLfc#Mpljt'fe^^^pCXND3 fili^n— r^^i^b, pCXND3-hMpI-His:io J:TJ« 
pCXND3-monkey Mpl-His^^^bfCo 

[0070] ftMbfc^^^iJ^— (25 ju g)^PBSf^^i^LfcCHO-DG44^|^(lxl0'cells/mL) 

i^-^L. Gene Pulser=ar^^2/htC;()Px.. Gene Pulser II (Bio-Rad^±®^>^V^T1.5kV, 
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fcCHOiWJiS^SOOju g/mL Geneticin, IxHT (Invitrogen^fcM)?r'^tfCHO-S-SFMII 
j§J^&(Invitrogen|fcM){-;!jP;tTS^b. \^hMpm^CHOmS^W(SlT. CHO-human 
Mpl)*5J;■a«i^/^Mpl^^aCHO|fflJ!SW(J^T^ CHO-monkey Mpl) 3t LfCo 
[0071] 1.3 RT^MthMpl^^^-^iJ^KOp^ 

[0072] thMpKDlBia^^i^ (Gln26^^^>Trp491) (DT^)fEt-FLAG^^^^#i)PLfcM^S^^ 
f^Mb. pBACSurf-l Transfer Plasmid(NovageniiM)<^PstI-SmaIf|5'jiLtC#Ab. 
pBACSurfl-hMpl-FLAG^f^Mb^Co J^V^T. Bac-N-Blue Transfection Kit( 
Invitrogen)MV^-C. 4/z g(DpBACSurfl-hMpl-FLAG^Sf9^J|^(c:^AbfCo i##3 

[0073] nhtiftimm±m^m\^x^ KJ<r(Dx^ icnmmMhMpi^>^<^m^mmi^±o m 

^_h^^Q Sepharose Fast Flow (Amersham Biosciences^±®i^^^$'1i'7t=i^(c:, 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T^ 
mbfCo ^mi^^FLAG M2 - Agarose (SIGMA-ALDRICH'y:M)l-^^$iirfc^(;i. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)MV>-C^t±lb/Co W-tii^. M.'h 
KIM Tris-Cl (pH8.0)lclj;J9tt'^Pb. PD-10 column (Amersham Biosciences^±M)^ 
fflV^T. PBS(-), 0.01% (v/v) Tween20t^Mi^^ffofCo *ti^bfc BT^MMpli?'^^-?:^ 
®^shMpl-FLAG^f5^i-5o 
[0074] 1.4 MhMpl-lgG Fcm^i^>^<^M<DmM: 

tbMpl-lgG FcM^^>^-^i^MMW^mennett^(D:}jm(Bennetth. J.Biol.Chem. 
1991 ;266: 23060-23067) (Ct^^o-Cf-^ML/Co thMpl(D|BIS^'^J^(GIn26;6^^>Trp491) 
^3 w-p-^;5ig^|g^j^tMgG- y lODFc^^gfe (Asp216j;l9(DT^(D^*gfe) ^=t— Ki" 
^^Mmm^mi^U jS^$P(clFusion Linkeri:b-CBstEIlia^J(T5:/^Val-Thr)^ 

HMvfco v^i/^/^BB^J^*. thigG Hm'^mmm(Diy^'r/]^^y'^}''i9r^ym^m 

mVfCo #^>tl.fcthMpl-IgG Fcm^^^^^<^MM'^^^CXND3iZ^ti—::^ly^'V. 
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pCXND3-hMpl-Fc^«^bfCo 
[0075] f^^Ufc#^i^i5?— (25 n g)^PBS l;i^^bfcCHO-DG44}WJlS(lxlO'cells/mL) \Z. 

^-^b. Gene Pulser^:iL^5/hlJ:;!jpx.. Gene Pulser II (Bio-Rad|±M)MV^T1.5kV. 

fcCHO^J3^^500jug/mL Geneticin, lxHi:^^t$CHO-S,-S¥Ml\1^m^1]WX.Xmtk 
shMPL-Fc^^CHO^J3St5^ (CHO-hMpl-Pc) ^W^iL/Co 

[0076] #b*Xfcj^*_h»^ffl V ^T. iJ;lT(^ J;5 filtMVIpl-IgG FcWi-^^l^^^^'^^mUl^ 
fCo i§#_h?f Sepharose Fast Flow (Amersham Biosciencest±M)t^^^$-^7ti^ 
50mM Na-Phosphate Buflfer, 0.01%(v/v) Tween20, IM NaCl (pH 7.6)^ffiV^i:^ 
WbfCo ^t±l?SSrHiTrap proteinG HP:* (Amersham Biosciences^fcM) 1^1^^$ 
•^fc^K. 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV> 
XmmVfCo ^m^. iS-^t^lM Trls-Cl (pH8.0){^J;«9^fPL. PD-10 column 
(Amersham Biosciences^±^^>^V^-C. PBS(-), 0.01% (v/v) Tween20i^gi^^tTo 
fCo*tMb/cBr^SMpli5'>'^-?i5^ff^hMpl-Fci!ir^i-6o 

[0077] 1.5 shUpl-FLAG(D'^^^Xr^^^4^V}^^—^(Dm^ 

MRL/MpJUmmCrj-lpr/lpr-^'>v!>(i^T^ MRL/lpr-^i^;^, 0;2^^-r^/V;^-y^^— i 
«9^A)MV^-C. 8M^J;«9:^^^0I^LfCo ^JJHIife^filOOAi g/Ec7)shMPL-FLAG 
(c::7n^^/h^:^Ti^:zL^^>-h(H37 Ra, ^:^h>'y^^iy^>yi^^^^)^1}WK.. m-^'/V 
:;^3>'^kbfc^)C0^^Tl-l^^bfCo ai;(lP:^^{*50;u g/pEC0shMPL-FLAGlc::7T3-f^ 

^TtiI^^bfc'a'tf60:^S^fTofc-^'?;^3EEt^>^b. 50/i g/EE<50shMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCCJ;«9MA) t^^y^mUMiS^^m^V. Polyethylene 
Glycol 1500 (Roche Diagnostics^±M)^Mx.^£^)>hfMi^ir^^tlCXK)M^Bl^^^r 
of^o S 0 J;«9HATj0J^&^ffl V ^-C3g^^^TV j##_h?t^ffl V ^TshMpl-FLAG^/c 
{*hMpl-Fc^@^>ft;L/c^Ay>^lx— h^ffi V >/cELISA*5 j;U?BaF3-hMpl^ffiV 
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[0078] 1.6 ^thMpl^#:(Z)^^lf 

^^m&n^^^-^^:^ IgG (gamma) (7YMED^±mtT/V:fyV^:tP.^r^—'^ - 
•Y^iri'^^^ IgG (gamma)(ZYMED^fcM)MV^fc'^'>;?^IgGi^:^K^^y^ELISA^fTV^ 

. IsotypeO^LV^rtfM^#:^^i5'>^i5^"— Kt^LT. GraphPad Prism (GraphPad 
Software, USA)^fflV^-C^*^^f^^L. ^#:^S(^^#^^TofCo 

[0079] 1m.W^(DT^y^4-^i'i^ T4y^-f:fWm^ti:r.7^^i^^m\^^ti^mm^mEUSA 

iCX^ML-fCo hMpl-Fc^l ju g/mLi!;fcSJ;5 {^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )-XS^^L.tlh(D^Mx.. 4°Cf^T— Sfe^j^Cb. 7-^^^/ 

3 

b^Co Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)\CXyvi^y^ly^^^M^ff<>fcM. ^^4:f 

3 

]}}^^—'^<D^m±^^ljax.. ^UXnmmMUl^tlo Rinse buffer (0.05%(v/v) 
Tween20, PBS)(C-C^5fe#-Lfc#. Alkaline phosphatasetlltUfcT^yi5^-f^#M6'^)— 
^^i^^MK.. ^UXl^mWcUl^tio ^fe{iSIGMA104(SIGMA-ALDRICH|i:^^ 

lmg/mL^^^6J;5filSubstrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl 

3 2 

Vfc'h(D^^\ \ 405nm<D®3teS^Benchmark Plus (BioRad^±M) iCXWl'^l^f^ 
[0080] shMpl-FLAG:Jo j:tJ^^hMPL-Fc(C>?f-f-§^'^?gtt{*. ELISAtiJ:«9l¥ffib/'o ftMb 
fcshMpl-FLAGioJ;U?hMPL-Fc^l /z g/mLtC;',^^J;5t^='— T^-T^i^'b. Diluent 

m^cUl^f^^. Alkaline Phosphatase^i^Lfc^-e'^7v«^IgG^#:(Zymed|tM)^>tJPx.. 

±m:fjmtmm\^^^^n-Dfco m^ximmm^^^tim^405nm(Dm.ytmm^\ 

^L. GraphPad Prism^ffiV^TEC ifi^^ttibfCo 

50 

[0081] CHO-human Mpl*fc^*CHO-monkey Mpl^HHtZb. lxl0^cells/mL(;i?fe^ j:5 
FAGS Buffer (1% FBS/ PBS)l;i!il»bfCo 100 ju L/well^Jfe5J;5l^Multiscreen 
(Milliporel±M)iC^a£b. m>Mf^t--CJ:«-h?*^l^^bfCo 5 ^ g/mLt;i/^§ 
#|RL/cJ0#_h^^;!jPx.. 7k-ht-T30^P^HJ^^$-frfCo IfflJi^^FACS bufferiilTlIU 
i5fei^b^ FITC^^^-^'j7><LIgG^^(Beckman Coulter^fc^) ^^;(lPb, 7fC-hf-T30^ 
^Si^:$-^fCo 500rpm-ei^^^>LNL. _h^^^^. FAGS Buffer AOOfiLK 

^^L. EPICS ELITE ESP (Beckman Coulter)^fflV^T7tI— f-^hT^MJ— ^ff ofCo 
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M;^t5:SL3fe (forward scatter) &mi!l;^i5cSL3t (side scatter) (Dt^hi^^AfilT^lH 

[0082] Mpl-Fc^@^^bbfc:/1/— ^MV^fcELISA*DJ;TJ?CHO-human Mpl, 

CHO-monkey Mpl^ffiV ^/cFlow Cytometryt^J;a*§'^?gttMffi(Ci'9. MpU^lg-^ 
ir:5'^^:^^J^ti—^/U^i$iVA130, VB16, VB157^^#LfCo 

[0083] 1.7 ^thMpl^#:CD)ft^ 

_h?f ^HiTrap proteinG HP;;^7^i^ (Amersham Biosciences|±M) KB.M^-^tL^ii^. 
0.1 M Glycine-HCl (pH 2.7)^ffiV^-C^t±iLfCo ^t±l^. IM Tris-Cl (pH9.0)tiJ;«9li: 

[0084] [^Jfe^!|2] ^thMpl-^^^^*:(D{tM 

^X^6<)^&t^J;«9— ;^l^^#:(7)^Ji.5^^«^b/Co ii>lTt-^thMpm#:VA130 

2.1 ^fchMpm^rBr^^^fDiJ'n— 

^thMpl^#:^0^i-§/N^:7'yK— ^i«9ttmbf'Total RNA^ffiV^T. RT-PCR 
m<^XoXi^^l.fCo Total RNAfi, RNeasy Plant Mini Kits(QIAGEN|tM)^fflV^-C 

[0085] 1 ju gOTotal RNA^-fefflbT. SMART RACE cDNA Amplification Kit ( 

CLONTECm±M) ^fflV^T. '^^^lgGl'm'Bmmm\^^W^t^'^f^:tV=i^^^U 
:^^KMHC-lgGl (iH^J#-^: 1) ^til^-^^^ k ^^^^^^^M^JtC^M^^^^-^ 

^:^y=f^i5^w:r^Kkappa (ga^j#-^ : 2) ^ffl V ^-c. 5 ' Mmmm.B^m}\^mui. 

[0086] PCR^^£;^|g(50 n L)(DfM^^(-^i-o 
5 tj, LODIOX Advantage 2 PGR BuiFer^ 
5 fi L(D10 X Universal Primer A Mix^ 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 /z L(D Advantage 2 Polymerase Mix 
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2.5 ju Lomm^Ki^^mi^. 

10pmole(D'^^:^i;=fp?i?'V:^^KMHC-IgGl^fc{*kappa 
[0087] ^fz.RJt^umm'¥m:k(Dt^^'r:h^o 

94T:/5i!>ra. 70r/10#ra. 72r/35)-ra<^i^-ri^/V^50M=®. 
94°C/5#r3^, 68°C/10#rfg, 72°C/3^r^(Di^^^/k^25|HlS^ 
(^^J^i;^i^^72°C-e7^r^;(jPl^bfCo 
[0088] PCR^i^ f^QIAquick Gel Extraction I^t (QIAGEN^fc^) ^ffl V ^T. T;^f ^^/V 
;?)^^>«Mbfc^. pGEM-T Easy^:^^— (PromegalfcM)^:^^— ^^^i^bfCo 
ABI 3700 DNA Analyzer (Perkin Elmer|tM)^fflV>-C:^Sie?IJ^^^bfCo ^n—^ 
^i^LfcVA130 H^rT^^^^CJ^T. VA130-VH)(5D:^SiB?IJ^iB^J#-^:3. TKJ 

[0089] 2.2 ^fchMpl^#:Diabody^ia^i^^— (Df^M 

5T^y^;i)^^/ce§y^/;^7— @a?lJ^fflV^fcVA130^;^^Fv (^T^ VA130 Diabody)^ 
Kf ^it^^^f*. VA130-VH^3— Ki-§»'fe^^(D3' 5fe«*5j:tA^A130-VL^3 

— K-rsite^^co5*7fe«ici(Giy ser) f>^hm>^y-y^—^^—Y't^mm^m\^¥^M 

4 1 

[0090] VA130-VH<Z)ftf;^:r^-l''^'— VA264-feco (@a^J#^ : 7) . EcoRI§|3^it^Wi-^ J; 
5(^^tfU. VA130-VH(D^;^y^9^-^— VA264-rL5 (ia^J#-^:8) f*. VA130-VH 

(^C^i^^^i— Ki-§DNAtC^N^:7^y^VXL. ;5^o(Gly Ser) ;i^^>^§y>-;^— 

4 1 

Ki--S^^SiS^Jjfe^tJ^t-VA130-VL(DN7fe)lS^3— K-r§DNAtc^N^:/yi5'VXi-;5 
*t^Ba^J^^i-^J;5l-^tfbfCo VA130-VL(Dtu;^>^^^-^— VA264-fL5 (ia^J# 
9) VA130-VL(DN7^«^=t— Ki-Si^*Ba^J/^bU?(- (Gly Ser) ii^h^^^^ 

4 1 

;^ ^ VAl 30-VH(DC^i^^=3 — K-r 5:^SSa^lJ^#-r § J:5 
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iZ.m$Y\^fCo VA130-VL(Z)^;^:7°9'1'-^— VA264-rflag(@a^lJ#-^: 10) J*. 
VA130-VL(DC5^«^=i— K-r-SDNAfC^N-f^^^yiT-rXb, yO^oFLAGiJ^i/ 
(AspTyrLysAspAsp AspAspLys/iE^J#-^: 1 1)^=3— Ki"^ifeSia^J^^b^ 
NotlSlSfiL^^-rs J;5 t^iSI+bfco 
[0091] H— PCRtc43V^-C. VA130-VH*Dj;U^y>';=&— ia^!j^VA130-VL4oj;t/y^;^— IB 

5 M LCD 10 X PGR Buffer, 

0.4niM dNTPs (dATP, dGTP, dGTP, dTTP) . 

2.5:3.^5/)>(DDNAJKyp«7^-^'TaKaRa Ex Taq 

10ng(DVA130-VH^fc}*VA130-VLst'f5^^ti>pGEM-T Easy-^^^— , 
10pmole(D'a^^:;^-yrf5^i^7W:^^KVA264-feco, VA264-rL5^/cf*VA264-fL5, 
VA264-rflag 
[0092] ^/cSJ^;SS^#«^CDir*5«9-e$>^o 

94'c/i5#r^. 72°c/2^m(D-^4^/^^5mRm. 

94r/15#r^. 70r/2^r^(Di^-ri5^/^^5IlIH«^ 
94'C/15#r^. 68'C/25>r^<30i^-fi^/V^28llI^m 

[0093] |^4OObp<DPGR0i^^QIAquick Gel Extraction Kit (QIAGEN|±M) V ^T. T:ff 

5 ju L(Z)10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dGTP, dTTP) , 

2.5:=i--5/h(DDNAJKy^^— ^YaKaRa Ex Taq 
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1 IX L<D^^PCR^i^ {2mM). 

10pmole<D'^^:^y=?5?i?'l/:r^KVA264-feco, VA264-rflag 
[0094] ^fcHJ^??aS^#«^(^^*5<9-efe^o 

94°C/15#t^. 12°C/2^M(D-^^^;V^mmS. 

94^/15#^. 7ox:/2^m<D^4^/i^^5mRm. 

[0095] ^8OObp<DPCR0i^^QIAquick Gel Extraction Kit (QIAGENttM) V ^T. T;^f 

mT^^±M)X-^n^tUtm^. giAqmck pgr Purification Kit(QIAGEN|fcM)MV>T 
ItMb. pCXNDSfZli^n— pCXND3-VA130 db^'ftMb^Co 
[0096] 2.3 ^thMpl^#:sc(Fv)2^Ji.'<i5'^— (D-ft^ 

VA130 ft 2o(DH^ Br^^*^*5 J:U?2oCDL^ Rr^^*^^t?aSc^^#: 
[sc(Fv)2]^^mi-S::7'^;^5K^f^Mi-SfcJ6fC. tU3Z6OpCXND3-VA130 db^ffiV^ 
TJ^AT(Oj;5f-PCR&icj;«9{^fpLfCo sc(Fv)2at^S^(^«^jiimt-ov^T. EIK^^ 

[0097] fiCJ?) fcl, VA130-VH^3— K-f ^3a^^^(Z)3 ' 5^*^*5 J; tA^A130-VL^3—K't"§ 
»e^^(Z)5'7^ii^lc:i5T5:7^;?)^^>^§y^;^;-(Gly Ser) ^=3— K-r§i^KiH^J^# 

4 3 

UfCo r£0«^Jli@^;l:^oV^T. 2WM(?5:7°9^-^— ^ff/ct;i^tfL/Co VA130-VH(D 
^^r?"^^-^— sc-rL15(y^^-r'S'— B, BB^M^: 12) VA130-VH<DC^MSr=3— 

K«DNA^;I^^-ry^'y^r-rxb. ^^o(Giy ser) ^o^fe^sy^-;^— Sr=i— K-rsi^^sa 

4 3 

?lJ/^^rJ^lCVA130-VL(DN7fei^^=3— Ki-§DNA^C^^-I'y~y^VXi-§:^*@B^lJ^^ 
i-^J;5rati-b^Co VA130-VL(Dtti;^^^'^'^— sc-fL15(:7°^^-x'— G, iB^iJ#-^: 
13) fi, VA130-VL(DN7NiiS^=i— Ki-§l^^BB^Jj'cC^)U?{-(Gly Ser) ;5^fe^§y^^::i; 

4 3 

-^3-Ki-ai^*BB^J. VAl30-VH(DG7feii^^=3-Ki-§i^*BB^J^^i-6 J:5 
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[0098] M—PCRK^V^X, VAlZ0-VHioXXf]}:y:ti—M^\\tVA130-VL^XXJ^]}>':fJ—M 

pcRH^£:^(50ju L)(Dm^mi-*-ro 

5 LCD 10 X PGR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^c:^5^b(DDNAJj^y^^— ^YaKaRa Ex Taq 

10ng(DpCXND3-VA130 db, 

sc-fL15, VA264-rflag (:7'7'l''^^D) 

[0099] ^fcH^c??W^#«^«^ir*5«9-efe^o 

94°C/15#t^. i2x:/2^M(D^^^;v^mmM 
94r/i5#ra. mx:./2^m(D-^4^;v^2smmM. 

[0100] ^400bp<DPCRBi^^QIAquick Gel Extraction Kit (QIAGENttM) ^>^V ^T. T:if 

pcRSj^;^IS(50/z L)omfiK^^t-^i-o 

5 jLi LOlO X PGR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^^5/h(DDNA:iKy^9— ^^TaKaRa Ex Taq 

1 ju L(Dm—pcRm!i^ (2mm\ 

10pmole(D'^^;^-!;=fp?i^l/;^-^KVA264-feco. VA264-rflag 
[0101] ~^f:iRft^Um^Wl^^(DtmXh^o 
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[0102] |\j8OObp<DPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^t^) V ^T. T-ff 

mW^W)'^Wt\jrzM.\^. QIAquick PGR Purification Kit(QIAGEN^±^)^fflV^T 

ftMb. pBacPAK9(CLONTECH^tM)t-^^i=i^— ^^^'l-. pBacPAKg-scVAlSO^-f^M 

[0103] pBacPAK9-scVA130(DPvuII$P^(-if Ai"^if>H'^f^MbfCo -f-^^^^-^N^N 

C^5^^tfcVA130-VHi!VA130-VL^(GIy Ser) f)^h^^])>^—'^W^U-Z.T^/^ 

4 3 

^=x—Y^^m\^^^. $^>{^VA130-VH(DN*i^^=t— K-r§5tf5^i:(Gly Ser) 

4 3 

MLfco g6^8ff>t<^tu;^:/^-r'^-Fv2-f(:r^-r-^— E, ia^J#-^:14)f*. S't^SS 

<D^Jjy'94'^—Fv2-riy°94'^—F, iH^IJ^-^: 15) VAISO-VLOGt^^^^— 
K-rSDNA^c:^N^>^'yy-fXL. ;5^o(Gly Ser) ^=t— K-f^ife^Sa 

4 3 

^j?'^^>tJ?i^vAi3o-vHON*«^=i— K-rsDNAfeiyN-ry^'yy-rxi-^i^^iE^j, 

t^PvuIIf|5{iz:^^i-§J:5i-i^tfbfCo pBacPAK9-scVA130^^Mi-bT. J^T(^J:5 
t^PCR^fro/Co 

[0104] PCR^j^i;^?^(50 ju Dom^mt-^i-o 

5juL<D10XPCR Buffer. 

0.4mM dNTPs (dATP, dGTP. dCTP, dTTP) . 

2.5^^5'h(DDNAJi^y^^— ifTaKaRa Ex Taq 

10 ju g(Z)pBacPAK9-scVA130, 

10pmole(D-B-)^^V^^^:^^:t=f-}^^Fv2-U Fv2-r 
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[0105] ^fcS^KMS^#«^<Di::j5«9-efc^o 

94°C/15#t^.68r/25^r^(Di^^^/^^28I^IK« 

[0106] ^8OObpOPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fc^) ^ffl V Titf 
ti-~:^^;Vf)^hWW^t:M. pGEM-T Easy^^^— (Promega|±M)^i^i=^— — >'i^'l- 

mmJ-^o pBacPAK9-scVA130^$IJPS^*PvuIl(S^@3gtfcM)-e?^^bbfc^(C, HI 
m^fz.my\^1^\^. pBacPAK9-VA130 sc(Fv)2^f^Mb/Co {tMbfc^i5^i5^— 

QIAquick Gel Extraction Kit(QlAGEN^fcM) ^ffiV^T. |>)1800bpCOif>t^T;^fn— 
:^^7Vt^hWW:\^. ^^^^i5?— pCXND3lCi^n— cr^^'i/L. pCXNDS-VAlSO sc 
(Fv)2^f^MLfCo 
[0107] 2.4 »]#)^IS^fflV^fc^t:^Mpl— ^^^f*(D^m 

CHO-DG44^Jia^ffl V ^fc— ;^^^#:(Z)^^^m?WJ3a^<^f^^f*^(DJ;5 (-bT 
frofCo Gene Pulserll (BioRad^±5^) ^fflV>fc:i^Wi^ha/Kl/— i/3^fel;iJ:«93ft^^^ 
^AbfCo (25 ju g) i!PBSlc:!^^bfcCHO-DG44^lS (1 X IQ'MWmL 

)(7)0.75mL^^'^Lfctj(7):^7K±-ei05>rBl?^*Pb. ^:n.-<:ybt^#Lfcmt^l.5kV, 25 

— iXa^^Ma^tl/fcrfflJi^^. 500ju g/mL Geneticin (InvitrogenttM) 
CHO-S-SFMlli^J^&(InvitrogenttM) (^;!jPX.TMfeU. ^mCHO^Ji^^?r#>z:bfCo 

VA130 sc(Fv)2f*. ^(Di^mx't^'&m^m^w^^x3^(Dmm±.m^MM:\^f^o 

[0108] COS7^J3^M V ^/c— agti^Ji.J^^t^J:^ \^VXnofz^ m^^^^ 
— (10 g) ^PBSicl!SI^L/cCHO-DG44iBJia (1 X 10'?WJ}S/mL) (D0.75mL^M-^bfc 
^)(D^7fC-h-eiO^^J^*PL. =ar^^>jyM;i^L/c^l;il.5kV, 25 /z FDO^*{c:T^-?/V 
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5^^. 10% FBS^-^tfDMEMi^it&dnvitrogenthM) KMx.. ^ifeJ^^bfc^t^. PBS 
T?^5fe#^=^(-CHO-S-SFMIIj^^^;(jP;t-C^3 0 r^i^^UfCo VA130 Diabodyf*, ^<D 

[0109] 2.5 J:^*±tf ^JCOSathMpl— ;2^^$t:#:(D^* 

IJ^ LTSfl^b/Co i-/^^p-^BIAcore2000(Biacore|fc^ filSensor 
Chip CMS (Biacore^fcM) ^-fe^yM.. ANTI-FLAG M2 Monoclonal Antibody 

(SIGMA-ALDRICH^fcM)^lB'n'b/Co ^)fE3S5mL/sec-ejlitig<Df-^:/7V^^)f£L. 

50mMv?^^/^T^^^»KbT*§-^Lfc^#:^^il$^i:fCoi^>^7'/^^»f^bfc^t(D® 

^fflbfCo DiabodylcloV>-C<D^ipp^{*, dbl2E10(WO 02/33072*5 J; tAVO 
02/33073#M)^^fflU sc(Fv)2t^oVNT(D^^p«pf*|^Cite^«^^^#ol2E10 
sc(Fv)2^^^LfCo 
[0110] 2.6 ^Mpl Diahody^XXf—^m^i^(Dmm: 

VA130 Diabody|§mCOS7||eJiSfe5V^^*CHOjMaJi^(Oi#^Jb^^. 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e^^f[:bf'Anti-Flag M2 Affinity 
Gel (SlGMA-ALDmCH^±M):^9J^K^AM^^. 100 mM Glycine-HCl(pH 3.5)-e^ 
m^-frfCo ^m^i^5)•f*^ (H-^I-IM Ths-HCI (pH8.0)-Cct'fP^fTV\ HlLoad 26/60 
Superdex200pg (Amersham-Bioscience^fcM);^^^Srffl V >T^>V'5>aiii5^i3'vh^^ v'-r 
— ^trofCo <5^VV^a©i^n-^hi/97^^C0/^5/:77— {i, PBS, 0.01% Tween20^'K>^ 

[0111] VA130 sc(Fv)2^mCOS7jMl^fe^V>f*CHOJNBJ!^<D^^_h?SSrDiabody)ft^i:l^ 
— ^#-e*tM?r=fTofCo #i^M;^^5'y^^-:^5V^T. Diabody:j3j;tJ?sc(Fv)20Wf*. 
SDS-PAGE*Dj;t)?^Flag^#: (SlGMA-ALDLlCHi±) ^m^^fcWestem Blotting^ffi 

^tl^tl. ^mbfcfc°-i5^S^^Laemli(D;^&lc:!pCTmM^«jb. ^-^iX— 
T^h://V— -e^feU/cJ^;^. DiabodyTi*. ^^^i1r±(D^^m.m28kDaK^ ^fc 
sc(Fv)2-e{i. ^;e)^ft-h<0^^*^58kDat^, ^tL^^tL^^cD/^^K^^S^tm^tLfCo 
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[0112] 2.7 FloyffCytometryKX^^\^hMpl—:^m^i^(D'i^^^^(DW^ 

CHO-human MpU CHO-monkey Mpl*5j;U?CHO-mouse Mpl^rHIlDlb. 1x10® 
ce]ls/mUZfj:^X9KFACS Buffer (1% FBS/ PBS){;i!il^bfCo 100 ju L/well^Jfe-S J:^ 

i^Multiscreen - HV Filter Plates (Millipore|±M) m'L-Mi^KX 

200 u. L(DFACS buffer l^lTllHliJfe^b. 10 u. g/mLOANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH^fcM) ^^^UPL. 7K±i^X30^mK}t-^^tlo 

[0113] ^t^200 IX L(DFACS buffert^TlHJia^ltlia^bfc^^ 100f§#|RbfcFITClg^^ 
-^!>;^IgG^#:(Beckman CoulterttM) TK-ht-TSO^^r^S^S^^-^fCo 
(^^'C>b_hW^|^#. FACS Buffer 400 ju Lf^lil^b. EPICS ELITE ESP (Beckman 
Coulter^fc)^fflV>-CFlow Cytometry (c:#^bfCo ttf;^^$L3fe (forward scatter) ^TJ«{ftlJ 
;^t5:SL^ (side scatter) (Dt;^h^'9i^(-T^^Ji^^g|t^<>^— h^l^^LfCo 

[0114] *t^L/cVA130 sc(Fv)2^ffiV ^-C. #«Mpl^^m$-&/cCHO*HJi^t;i>i!ti-;5*^'a'??^ 

. CHO-human Mpl*3j;tJ?CHO-monkey Mpl^c:#M6^^^l§'^*i~6ri!:55^i^$^^/Co 

VA130 IgG^^:bb/^V^^^;6^e>. 'ig^^jbt-i*9^#:(D|^ 

[0115] 2.8 ELlSA(;ij:§^fcbMpl— ;*:^Jt:#:(DM'^^'I4<^M 

l.tlhMPL-Fc^O.5 fj, g/mUZfj:^X^i^=^-~T^>'^^l^. Diluent bufferf^-Cy''n5/dr^ 

^'^a^^fo/co mm&i^^$ivtcvAi3omm:ffa^Mx.^ muxmrnwcmi^ti'^. 

Rinse buffer 1000ft#f5bfcANTI-FLAG M2 Monoclonal Antibody 
(SlGMA-ALDRICHttM)?r^BX.. ^?M-ei^raSJ^:$-1irfCo $^>(:iRinse buflfer^ilT 
a#HL/c^. 1000f§#f5bfcAlkaline Phosphatase^lfib/c^-^'>:^lgGia:#:(Zymed 
^±m)^MK.. mUXimmMcmi^fCo Rinse huSeriZXm^l^fc^. 
SIGMA104(SIGMA-ALDRICH|fcM)^lmg/mL^;'ce^J:5(^Substrate)Jc:;?^3^bfc^>(Z) 
MV^, ^?a-ei55>^^fe$*/c^Jcl405nm(D^3feS^Benchmark Plusf^TSlI^b 
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[0116] 2.9 ^}^hMpi—:^m^i^(^TPomr=t^y^h^\i(DWis^ 

o #^JIS^1% Fetal Bovine Serum(Invitrogen^±^^'^tpRPMI1640 (Invitrogenlfc^ 
-e2[Hl^#-bfc#. 4xlO'cells/mLi:/^5J;5(3:iO% Fetal Bovine Serum^^ts 
RPMliemzmMl^. 60 L/well-e96well plate i^^^i^bfCo rhTPO (R&Dl±M). 
COS7mm±m^tli-imm:ffa<Dm&^m^. ^vfenKAOtiLUax.. Srr. 5%CO ^# 

2 

T'C. 24^Fflj^#bfCo lOju L/well-eWST-8^^(Cell Count Reagent SF. 

'r^^^±W)^Mx.. lil^tCBenchmark Plus ^fflV^-C450 nm(Z)^3feS(>^M655nm) 
^S'J^b. 2mf^m^m^. SS450 nmO®3fcS(*fM655nm)^|l!j^L^Co WST-8^ 

^«^feiBM(cij^;;CT450nmco^fe^j^;:^Mi-§^i:/6^^>. 2mm(Dm.^mMit^ 

mm^TFOmT::i^:^V^^^Wm\jnio */c. CraphPad Prism^fflV^-CEC fit^^ 

50 

[0117] *tMbfcVA130 IgG. VA130 Diabody^o J; WA130 sc(Fv)2^>Kffl LT. 

BaF3-human MpU MV^TTPO#T=^^;:^^^tt^fPffiLfc*^;^^|l|3^;I^-ro 
[01 18] VA130 IgGf*, :^<T=?^=>^h^'|4;a5 ^^);h.JfeV > (BaF3-human Mpl EC : MOOnM) 

50 

(D\Z.n\^X. W^^^itijiW-KM^'r^^tKi.K), VA130 Diabody*5j;tA/A130 
sc(Fv)2-e{iT=?^;?^h^S'|4(BaF3-humanMplEC :^fl^fl222xM, 1023pM);5S;^ 

50 

m^fltzLo VA130, VB16, VB157<Z)^i4fPffil;ioV>-C^lf;i^LfCo VB16, 
VB157t>VA130t |Rl^(ClgG-e5liV ^f^-^^tt^r^b. T=^:=^>^b^ttf*^m^*X^cCV > 

[01 19] ZL(Di^m)^h. T=fc:^>^h^#:(Z)iijMf-*3v ^■r. ^>-r:/y K— ^^^^^i-^igcM 

[0120] [^1] 

VA130, VB16, VB157(D^'|4?^M 
[|ftl] 
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IgG 


Diabody 


sc(Fv)2 
















hMpl-Fc 


hMpH=c«:ffl 


BaF-hMpI S: 


hMpl-Fc Sffl 


BaF-hMpI * 




UfcELISA 


Ufc ELISA 




ELISA 




VA130 


0.38nM 


O.llnM 


222pM 


0.27nM 


1023pM 


VB16 


0.15nM 


N.T. 


190pM 


N.T. 


95pM 


VB157 


0.1 5M 


N.T. 


465pM 


N.T. 


N.T. 



N.T.: Not tested 



[0122] —:ff. m:ffmi^X^::^^V—=^>'^mX:hnit.ifiW.(DijcmmKl-iT=^:=^^^ 
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(b) (a)'cm^^titiifii$^^^mir^r.u. 

[6] ft 5(DV ^-f tb^^t^tEic(^^ifet-i:'9#^>;rtfc^#:o 

(a) ^^(D^^^^tt^iBo^b, ^t-a-^ti^^-r^^^^s^-r^xe. 

(b) (a)-ejgiR$tt/c^#:^gfe^«x@. 
-sxe. 

(d) (c)-eMJR$tLfc^#:^=3-Ki-§DNA^t?-<iJ^^-^^^«aJiS(;i^Ai-6X 

(e) (d)com^mm^mmir^j:u 

[11] mmmi^m±i^mm.ir^^>^<^Mi^Mir^^i^'<:^h^^t^Wmtir^^ ft ^ 
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[14] i&^^^t^m^sc(Fv)2'x:h^^t^Wmt'r^^ »^^i3(;i|B«(D;^^y-^^i^ 
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